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(54) PULSE WIDTH MODULATION SIGNAL MODULATING AND DEMODULATING 
CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pulse width 
modulation(PWM) signal modulating and demodulating 
circuit in which a prediction control is conducted for the 
amplification of an input amplifier based on stored digital 
values and the stored amplification value of the input 
amplifier in the circuit which stores the digital values that 
are obtained by A/D converting analog signals and the 
amplification of the input amplifier and demodulates back 
to analog signals using PWM signals. 
SOLUTION: Inputted analog signals are amplified by an 
amplification variable type amplifier 1, A/D-con verted, 
processed for data compensation and predicting control 
of the amplification and various signal processings are 
performed. Then, a data compensation processing is 

conducted again, a PWM conversion is conducted, an amplification control is performed for 
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an amplification variable type analog converter 3 and analog signals are obtained. Moreover, 
an MPU 2 performs software processings for an input side data compensation, a prediction 
type amplification control processing, various signal processes, an output side data 
compensation and an amplification control processing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A PWM signal abnormal-conditions demodulator circuit by which it was characterized, 
comprising: 

Digital value which amplified and carried out the A/D conversion of the input analog signal with 
amplification good transformation amplifier. 

When memorizing combining an amplification value of said amplification good transformation 
amplifier and outputting said memorized digital value, In a PWM signal abnormal-conditions 
demodulator circuit which uses two or more PWM (Pulse Density Modulation) signals and to 
which it restores to one analog signal based on said amplification value which was combined with 
said digital value and memorized, An amplification predictor^control means to predict and 
determine amplification of said amplification good transformation amplifier from digital value and 
an amplification value which were memorized in the past. 

[Claim 2]A decision value calculating means in which the above-mentioned amplification 
predictor-control means calculates an input signal level decision value after 1 time from an 
absolute value and an input signal level decision value of an input digital signal of current time, 
When said input signal level decision value arrives at the upper part of a channel range of an A/D 
converter, When amplification of the above-mentioned amplification good transformation 
amplifier is made small and said input signal level decision value reaches the channel-range lower 
part of an A/D converter, A PWM signal abnormal-conditions demodulator circuit given in the 
1st paragraph of an application-for-patent paragraph consisting of an amplification control 
means which performs operation which enlarges amplification of the above-mentioned 
amplification good transformation amplifier. 

[Claim 3]The input signal level decision value [ in / when an absolute value of Y (t) and an input 
digital signal value is made into |X(t) | for an input signal level decision value in the above- 
mentioned time t / the time t+1 ] Y (t+1) is Y(t+1) =max (|X (t) |, Y(t) *a). 

(However, function to which it is 0< a<1, and the one where a value of |X(t) | and Y (t) is larger is 
chosen, and Y (t) multiplies Y (t) by the coefficient a only when large) A PWM signal abnormal- 
conditions demodulator circuit given in the 2nd paragraph of an application-foi^patent paragraph 
obtaining by the operation expressed with a formula. 

[Claim 4]A PWM signal abnormal-conditions demodulator circuit given in the 1st paragraph of an 
application-for-patent paragraph which a program characterized by comprising the following is 
the timing which a timer unit which is described independently and is different generates, and is 
characterized by starting the execution. 

A program including a command which the above-mentioned A/D conversion operation and PWM 
signal output operation are controlled by a timer interrupt processing program on MPU (Micro 
Processing Unit), and controls A/D conversion operation. 
A command which controls PWM signal output operation. 

[Claim 5]A speech processing unit comprising: 

A means to predict a level of an audio signal inputted following this audio signal from an inputted 
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level of an audio signal, and to control amplification of an input side. 

A means to elongate or compress a time-axis of an audio signal which had amplification 

controlled. 

A means to revert to a level at the time of an input, and to output an output level of this audio 
signal that expanded and contracted a time-axis. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a pulse width modulation signal and what is called 
an PWM (Puise width modulation) signal circuit, and relates to the PWM signal abnormal- 
conditions demodulator circuit which carries out predictor control of the amplification of input 
amplifiers especially. 
[0002] 

[Description of the Prior Art]A pulse width modulation signal and what is called a PWM signal are 
signals acquired by changing digital value into the variation of pulse width. 

It is a signal used in order to mainly change the result of an operation of a digital circuit, etc. into 
an analog signal. 

The method by which the D/A converter was used for the method of changing a digital signal 
into an analog signal on the other hand is known well. However, instead of a D/A converter, the 
method using the PWM signal generated by a timer pulse unit and a clock signal with built-in 
MPU has spread with a miniaturization and low-pricing of a device in recent years. 
[0003]A PWM signal generation system inputs a clock signal into the timer counter inside a timer 
pulse unit, The method which writes the digital value equivalent to a desired analog value in the 
comparison register inside a timer pulse unit, controls an output port by generating interruption 
in the coincidence timing of a timer counter and a comparison register, and acquires a PWM 
signal was common. However, since the resolution of this PWM signal received restriction with 
the number of bits, an interruption cycle, etc. of a timer counter, when treating a highly precise 
analog signal, it was not able to be used as it was. 

[0004]Conventionally, JP,4-96417,A is known as a method of raising the resolution of a PWM 
signal. The above-mentioned conventional technology is a method which generates a PWM signal 
with a timer pulse unit and a clock signal with built-in MPU as mentioned above. 
As a method of raising the resolution of the PWM signal at this time, the resolution to expect 
"A", When the resolution of a timer counter is set to "B", after asking for "n" as n=A/B (A and 
B are the integers of the exponentiation of 2), It is said that the resolution of a PWM signal is 
raised "n" twice by asking for "n" time average of the digital value before changing into a PWM 
signal, changing this average value into a PWM signal, and carrying out "n" time consecutive 
output. [ of the resolution of a timer counter ] 

[0005] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional system, it was 
not considered at all about the size of the input signal value to the timer for PWM signal 
creation, but the input signal value was changed sharply, and when saturated, there was a 
problem of becoming out of control. 

[0006]In the above-mentioned method, when a timer counter was 8 bits, the resolution of the 
analog signal to which it can restore became 256 gradation at the maximum, as long as the timer 
counter was 8 bits, the resolution beyond this was not obtained, but there was a problem that a 
dynamic range was narrow, for example. 
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[0007]By carrying out "n" time average of the one digital value, changing into a PWM signal 
further and carrying out [ although ] "n" time output, in order to raise resolution "n" twice, The 
time lag was produced to the output timing of an original PWM signal, and there was a problem 
that the fidelity of an output signal was bad, to an input signal. 

[0008]When the A/D conversion of the audio signal was carried out and it was used for noise 
rejection or the use which carries out filtering processing and outputs a PWM signal, since real 
time nature was missing, voice frequency was changed, and the conventional system had the 
problem that it could not be used. 

[0009]On the other hand, the trial which tries to perform hearing aid over the auditory system at 
large which changed only earliness, without changing an audio pitch by digital signal processing, 
and also includes a decline of a higher order language-processing speed is made in recent years. 
For example, about such rate-of-speech-conversion art. For example, the Institute of 
Electronics, Information and Communication Engineers technical research report (Vol.92.) No.207 
It is explained by SP92-54 "development of the portable DSP system which performs voice 
processing for elderly people", and the Acoustical Society of Japan (the 50 1994 No. 7, P509- 
520) "real-time rate-of-speech-conversion type listening system" in full detail. 
[0010]The portable rate-ol^speech-conversion device which stored this rate-of-speech- 
conversion function in the device of a portable size was developed. To this device. Therefore, "A 
portable digital speech-rateconverter and its evaluation by hearing-impaired listeners", in Proc. 
oflnt. Conf. on. It is explained by Spoken Language Processing (ICSLP94), pp.2055-2058, 
Yokohama, and Sep. 1994. in full detail. Thus, although the demand which carries out digital signal 
processing of the audio signal was increasing, for dealing with an audio signal in real time, a 
conventional system was not able to be used as mentioned above. 
[0011]The purpose of this invention is to provide the PWM signal abnormal-conditions 
demodulator circuit which prevented the saturation of the A/D converter which happens when 
changing an input signal sharply. 

[0012]The second purpose of this invention is to provide the large PWM signal abnormal- 
conditions demodulator circuit of a dynamic range where an output analog signal is not saturated, 
even when the analog signal exceeding the allowable input range of an A/D converter is inputted. 

[0013]One by one, the third purpose of this invention calculates an input signal level decision 
value, and there is in providing a PWM signal abnormal-conditions demodulator circuit with 
sufficient fidelity, without switching amplification frequently, even if it is a value which an input 
analog signal fluctuates violently. 

[0014]A/D conversion operation does not influence PWM signal output start timing, PWM signal 
output operation does not influence A/D conversion start timing mutually, but the fourth purpose 
of this invention is to provide a real time nature good PWM signal abnormal-conditions 
demodulator circuit usable also to an audio signal. 

[0015]There is the fifth purpose of this invention in providing the processing unit of the audio 
signal provided with the real time nature good PWM signal abnormal-conditions demodulator 
circuit. 
[0016] 

[Means for Solving the Problem]To achieve the above objects, this invention formed a means to 
predict and determine amplification of amplification good transformation amplifier from past input 
digital value and an amplification value and to perform amplification predictor control. 
[0017]In order to attain the second purpose of the above, this invention, A decision value 
calculating means which calculates an input signal level decision value after 1 time from an 
absolute value and an input signal level decision value of an input digital signal of current time, 
When said input signal level decision value arrives at the upper part of a channel range of an A/D 
converter, When amplification of the above-mentioned amplification good transformation 
amplifier was made small and said input signal level decision value reached the lower part of a 
channel range of an A/D converter, an amplification control means which performs operation 
which enlarges amplification of the above-mentioned amplification good transformation amplifier 
was established. 



http://www4.ipdl.inpit.gojp/cgi-bin/tran„web_cgLejje?atw_u=http%3A%2F%2Fwww4.i... 2008/02/04 



JP,09-044185,A [DETAILED DESCRIPTION] 



3/7 K-v/ 



[0018]The input signal level decision value [ in / in order to attain the third purpose of the 
above, when this invention makes an absolute value of Y (t) and an input digital signal value |X(t) 
| for an input signal level decision value in the time t / time (t+1) ] Y (t+1) is Y(t+1) =max (|X (t) |, 
Y(t) *a). 

(However, function to which it is 0< a<1, and the one where a value of |X(t) | and Y (t) is larger is 
chosen, and Y (t) multiplies Y (t) by the coefficient a only when large) A means to perform an 
operation expressed with a formula was formed. 

[0019]In order to attain the fourth purpose of the above, this invention, A/D conversion 
operation and PWM signal output operation, A program including a command which is controlled 
by a timer interrupt processing program on MPU, and controls A/D conversion operation, and a 
program including a command which controls PWM signal output operation, A means by which 
the execution was started was formed to timing which a timer unit which is described 
independently and is different generates. 

[0020]In order to attain the fifth purpose of the above, a speech processing unit of ******** is 
provided with the following. 

A means to predict a level of an audio signal inputted following this audio signal from an inputted 

level of an audio signal, and to control amplification of an input side. 

A means to expand and contract a time-axis of an audio signal which had amplification 

controlled. 

A means to revert to a level at the time of an input, and to output an output level of an audio 
signal which expanded and contracted a time-axis. 

[0021] 

[Function]By having formed a means to have amplified an input analog signal and to memorize it 
combining the digital value which carried out the A/D conversion, and the amplification value of 
said amplification good transformation amplifier with amplification good transformation amplifier, 
It becomes possible to predict and control the amplification of said amplification good 
transformation amplifier based on said digital value and said amplification value, and the PWM 
signal abnormal-conditions demodulator circuit which prevented the saturation of the input signal 
by it can be provided. 

[0022]By comparing the absolute value and input signal level decision value of an input digital 
signal of current time, and calculating the input signal level decision value after 1 time, When an 
input signal level decision value arrives at the upper part (for example, 384) of the channel range 
(for example, referred to as 0-511) of an A/D converter,When amplification of amplification good 
transformation amplifier is made small, saturation is prevented and an input signal level decision 
value reaches the lower part (for example, 192) of the channel range of an A/D converter, it 
becomes possible to enlarge amplification of amplification good transformation amplifier and to 
raise resolution. When reproducing an analog signal from an input digital signal, based on digital 
value and an amplification value, what is necessary is just to change the amplification of a PWM 
signal outputting part, and the large PWM signal abnormal-conditions demodulator circuit of a 
dynamic range can be provided by it. 

[0023]In order to predict the signal level of an input and to set up amplification appropriately, 
When the absolute value of the input digital signal value of the current time t is made into |X(t) | 
and the input signal level decision value in the time t is similarly set to Y (t) as a means to 
calculate an input signal level decision value, It is Y(t+1) =max (|X (t) |, Y(t) *a) about the input 
signal level decision value Y in the time t+1 (t+1). 

(However, function to which it is 0< a<1, and the one where the value of |X(t) | and Y (t) is larger 
is chosen, and Y (t) multiplies Y (t) by the coefficient a only when large) The result obtained by 
calculating by a formula determines amplification. It becomes possible to judge whether the 
absolute value of an input digital signal is large, or an input signal level decision value is large in 
the current time t with the above-mentioned computing equation. Y(t) *a is a value dwindled at a 
rate suitable whenever the time t passes, as long as the input signal level decision value side is 
large. 

It is a value corresponding to a rough change of an input signal level. 
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Also when a sufficiently small input signal continues after a big input signal from this, if it does 
not go through fixed time, it turns out that the change of amplification does not take place. As a 
result, even if it is in a situation which an input signal fluctuates violently, the phenomenon in 
which amplification switches frequently does not happen but can provide a PWM signal 
abnormal-conditions demodulator circuit with sufficient fidelity by it 

[0024]When it is considered as the method which performs two kinds of processings in series by 
one interruption using one timer, and one throughput is changed, it may happen that the start 
timing of processing of another side shifts. A program including the command which controls 
A/D conversion operation by this invention in order to avoid this, It became possible to the 
interruption timing which a different timer unit generates to start execution of each program by 
describing a program including the command which controls PWM signal output operation as a 
timer interrupt processing program which became independent respectively. The PWM signal 
abnormal-conditions demodulator circuit which can avoid the influence of the execution start 
timing on a program including the command which controls PWM signal output operation by it 
when the throughput of the program which includes the command which controls A/D 
conversion operation, for example is changed can be provided. 

[0025]According to the speech processing unit of this invention, audio time-base-expansion 
processing can be performed with sufficient real time nature. Since the range of an output side 
is determined also about an input-and-output range based on the range of an input side, it can 
respond to change of amplification and the processed sound can be outputted comfortable. 
[0026] 

[Example]Drawing 1 is a PWM signal abnormal-conditions demodulator circuit figure of this 
invention, and is constituted by the amplification good transformation analog transducer 3 which 
changes into an analog signal MPU2 which performs the amplification good transformation 
amplifier 1 which amplifies an input signal, an A/D conversion and PWM conversion, various 
signal processing, etc., and a PWM signal. Input-side data correction, predicted type amplification 
control management, various signal-processing, and output side data correction and amplification 
control management are processing by software. 

[0027]In order to give facilities to explanation, SI and the output of the amplification good 
transformation amplifier 1 for an input analog signal A.I. Artificial Intelligence, VGI and the 
amplification variable signals of an amplification control processing part for the amplification 
variable signals of the amplification good transformation amplifier 1 VGO, The straight polarity 
output signal from a PWM converter is explained as PN in PP and the negative polarity output 
signal from a PWM converter by expressing respectively the output analog signal of the 
amplification good transformation analog transducer 3 as SO. In this example, according to the 
size of an input signal, predictor control of the amplification of the amplification good 
transformation amplifier 1 is carried out, and the place which always uses effectively the 
dynamic range of an A/D conversion part and an PWM converter has the feature. The place 
which starts the execution has the feature to the timing which a timer unit which makes A/D 
conversion control and a PWM signal output control the timer interrupt processing program 
which became independent respectively, and is different generates. 

[0028]In introduction and drawing 1, it is explained by what kind of processing input analog signal 
SI is changed into desired digital data. Although the output digital value of an A/D converter is 
expressed with 10 bits including a sign binary digit and can express the range of about **512, in 
the input-side data correction part, it extends 9 bits excluding a sign binary digit in the output 
digital value of an A/D converter to 1 1 bits, and is expressing them. This method is said thing 
which always uses effectively the dynamic range of an A/D conversion part and an PWM 
converter, as stated, but. By switching amplification every exponentiation of 2, it is possible to 
make amplification equivalent to the bit shift quantity of the input data to the output digital value 
or PWM converter of an A/D converter. For example, although the numerical value exceeding 
512 exceeds a full scale and an absolute value cannot express it by 10 bits, If n bit shift to the 
left of the result obtained by setting amplification of the amplification good transformation 
amplifier 1 in front of an A/D converter to 1/2n, and carrying out an A/D conversion is carried 
out (10+n), it will become possible to carry out an A/D conversion with the dynamic range of a 
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bit The quantization resolution in this case is 10 bits to the last, and is not being able to 
quantize a small input signal and a big input signal by the same fineness. However, generally, in 
the case of the audio signal etc., from the difference between the frequency of occurrence of a 
large amplitude portion, and the frequency of occurrence of a small-size width part, even if it 
quantizes a large amplitude portion coarsely, it is known that deterioration of tone quality is 
small. Nonlinear quantization similar to this, for example, muHaw compression, is widely used in 
the field of voice coding. 

[0029]Next, it explains using the table showing the above-mentioned amplification and the 
relation of a bit shift in drawing 3 . The result of having carried out the A/D conversion of the 
input signal is **512 (it simplifies, although it is -512-+511 actually.). In the following cases, the 
amplification (VGI) of the amplification good transformation amplifier 1 is set up 1 time like the 
following, and the output of an A/D converter is used as sign binary digit and low rank 9 bit data 
as it is. However, zero [ 2-bit ] is added to the MSB side of 9 bit data, and various processing is 
performed as a total of 12 bit data of +1 1 bits of sign binary digits. On the other hand, when an 
input signal is a size which is about **2048, the amplification (VGI) of the amplification good 
transformation amplifier 1 is set up 1/4 time, It adjusts so that the output swing of the signal A.I. 
Artificial Intelligence may be restored to the channel range of an A/D converter, and amendment 
which adds zero [ 2-bit ] to the LSB side is performed by shifting 9 bit data except the sign 
binary digit of the output value of an A/D converter to the 2-bit left. It amends to 10 bit data 
including a sign binary digit based on the value of VGI which had memorized the digital value 
obtained by these processings with said digital value in the output side data correction part, and 
the reciprocal of VGI is simultaneously outputted as VGO. 

[0030]In the above, the relation between amplification and a bit shift was explained to be an 
extended principle of digital data. Although it returns to drawing 1 and concrete explanation of 
operation is given hereafter, the amplification in early stages of the amplification good 
transformation amplifier 1 is explained as 1 time. First, signal SI is amplified with the amplification 
good transformation amplifier 1, and is changed into digital data by the A/D converter built in 
MPU2. In an input-side data correction part, it carries out by adding zero [ 2-bit ] to the MSB 
side, as it described above, when the signal VGI was 1 time the processing extended to 1 1 bits. 
That is, when VGI is 1 time, the range which can be expressed even if it carries out bit extension 
will not change. Then, in a predicted type amplification control processing part, the input signal 
level decision value after 1 time is calculated and held by said formula Y(t+1) =max (|X (t) |, Y(t) 
*a), and if required, the re set of VGI will be performed. 

[0031 ]The operation at this time is explained using drawing 2 . The A/D converter is carrying out 
the A/D conversion of the SI one by one. 
The value is expressed with |X(t) | in the figure. 

Y (t+1) compares said Y (t) with |X(t) |, and holds the result which showed the always large value 
(however, value which applied the coefficient a when the Y (t) side was large). If |X(t) | becomes 
a value which dwindles Y (t+1) at a suitable rate while it is small to Y (t+1) and |X(t) | becomes 
large conversely, it follows in footsteps of |X(t) |, and is updated. When Y (t+1) goes up now to 
the upper part (for example, 384) of 512 which is an absolute value of the channel range of an 
A/D converter, it is expected that SI continues increasing and 1 range lowering ****** 
continues to be performed in the amplification of the amplification good transformation amplifier 
1 from a predicted type amplification control processing part. On the contrary, when Y (t+1) 
descends to the lower part (for example, 192) of 512 which is an absolute value of the channel 
range of an A/D converter, it is expected that SI continues decreasing and 1 range raising 
****** continues to be performed in the amplification of the amplification good transformation 
amplifier 1 from a predicted type amplification control processing part. After SI (namely, |X(t) |) 
becomes large, and processing which lowers a range once is performed, even if SI serves as a 
value small enough according to this method, If Y (t+1) gradually decreases at a suitable rate and 
does not descend to the lower part of the channel range of an A/D converter, processing which 
raises a range is not performed, but it can prevent amplification switching frequently. 
[0032]It returns to drawing 1 again and explanation is continued. After the digital data, as for, bit 
shift processing was carried out by the amplification value by the input-side data correction part 
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like the above is sent to a various processing part with VGI which is amplification information, for 
example, performs noise rejection, filtering processing, etc., it is sent to an output side data 
correction part. In an output side data correction part, it amends to 10 bit data including a sign 
binary digit based on the value of VGI memorized with said digital value, the digital value which 
shows a positive value, and the digital value which shows a negative value are independently 
inputted into an PWM converter, and it outputs as the signals PP and PN, respectively. 
Simultaneously, in an amplification control processing part, what output signal SO of input signal 
SI and similarity is obtained for from the amplification good transformation analog transducer 3 
(however, based on the contents of processing of various signal processing parts) becomes 
possible by outputting the reciprocal of VGI as VGO. 

[O033]In a series of above-mentioned processings, it begins from A/D conversion operation and 
the processing to PWM signal output operation is controlled by the timer interrupt processing 
program of MPU2. However, when it was considered as the method which performs the two 
above-mentioned kinds of processings in series by one interruption using one timer, change of 
one throughput affected the start timing of processing of another side, and it was not able to be 
used for the use that a gap of delicate timing, such as speech signal processing, poses a 
problem. Therefore, a program including the command which controls A/D conversion operation 
by this invention and a program including the command which controls PWM signal output 
operation, It was described as a timer interrupt processing program which became independent 
respectively, and was considered as the method with which execution of each program is started 
to the interruption timing which a different timer unit (the timer 1, the timer 2) generates. Also in 
the case where the throughput of the program which includes by this the command which 
controls A/D conversion operation, for example is changed, It became possible to avoid the 
influence of the execution start timing on a program including the command which controls PWM 
signal output operation, and it became possible to apply also to uses, such as speech signal 
processing. 

[0034]Next, the example which used the PWM signal abnormal-conditions demodulator circuit of 
this invention for speech signal processing is explained using drawing 4. The speech signal 
processing in drawing 4 is processing which expands and contracts a sound in a time base 
direction, and suppose that it is called for convenience rate-of-speech-conversion processing. 
[O035]The sound signal processor shown in drawing 4 makes processing of various signal 
processing parts in drawing 1 the rate-of-speech-conversion treating part 21. The principle of 
the elastic processing of an audio signal performed by this rate-of^speech-conversion treating 
part 21 is shown in drawing 5. 

[0036]The waveform elongation processing currently used with the rate-of^speech-conversion 
device of this invention is shown in drawing 5 (a). In this processing, the pitch (fundamental 
frequency) of a voice inputting waveform is detected first, and the window function which has 
time length twice this detected length of pitch length, and changes from 1 to 0, and two window 
functions of the window function which changes to 1 from 0 conversely are generated. Next, the 
product of this 2 window function and the input waveform in the position which separated by 1 
pitch mutually is taken, the result of two products is added, and a composite waveform is made. 
Wave-like time length is changed by finally inserting this composite waveform into the waveform 
of a fundamental tone, without changing a pitch. By changing the frequency which inserts a 
composite waveform, two or more waveform extension rates are realizable. 
[0037jAn example of the waveform shortening processing used in the 4th example of the above 
is shown in drawing 5. (b). In this example, the voice waveform which has 4-pitch time length is 
shortened by 2-pitch time length. A different point of this waveform shortening processing and 
the above-mentioned waveform elongation processing is only a position on the input waveform 
which hangs a window function. Therefore, in rate-oPspeech-conversion processing, it opts for 
extension or compression of the time-axis of an audio signal by changing the parameter which 
shows the position which hangs a window function. 

[0038]The concrete block lineblock diagram of a rate-oFspeech-conversion treating part part is 
shown in drawing 6. 

[0039]The sound which amplification was controlled and was digitized is inputted into the two 
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input frame buffers 61 and 62 by turns. While having inputted into one input frame buffer, the 
time-axis conversion process 63 which expands and contracts an audio time-axis without 
changing the pitch is performed to the voice data of another input frame buffer. And the 
processing result is comparatively recorded on the large output ring buffer 64 of capacity. With 
record of the data to the output ring buffer 64, independently, data is taken out from the output 
ring buffer 64, and it is outputted to the output side data correction part shown in drawing 4. 
[0040]While rate of speech conversion is performed while this rate-of-speech-conversion 
operation is controlled by a user from the outside through the slow switch 66 formed on the 
device and the slow switch is pushed, and not being pushed, rate of speech conversion is not 
given but voice inputting is outputted as it is. 
[0041] 

[Effect of the Invention]According to this invention, from the digital value and the amplification 
value of an A/D converter which were memorized in the past. There is an effect that become 
possible to carry out predictor control of the amplification of amplification good transformation 
amplifier so that the amplitude of an input signal may always be restored to allowable input within 
the limits of an A/D converter, and the output digital value of an A/D converter is not saturated 
and that a PWM signal abnormal-conditions demodulator circuit can be provided. 
[0042]When the input signal level decision value after 1 time is calculated one by one and the 
upper part or the lower part of a channel range of an A/D converter is reached, It becomes 
possible to change the amplification of amplification good transformation amplifier and to perform 
an A/D conversion, and is effective in the ability to provide the large PWM signal abnormal- 
conditions demodulator circuit of a dynamic range by changing the amplification of a PWM signal 
outputting part based on the digital value which finished various signal processing, and an 
amplification value. 

[0043]By having carried out the comparison operation of the absolute value of the digital signal 
of an A/D converter, and the input signal level decision value which is values corresponding to a 
rough change of an input signal, and having considered it as the method which determines 
amplification, Even if it is in a situation which an input signal fluctuates violently, it becomes 
possible not to switch amplification frequently and is effective in the ability to provide a PWM 
signal abnormal-conditions demodulator circuit with sufficient fidelity. 

[0044]To the timing which a timer unit which makes A/D conversion control and a PWM signal 
output control the timer interrupt processing program which became independent respectively, 
and is different generates. When the throughput of A/D conversion control is changed by 
starting each execution, for example, it is effective in the ability to provide the PWM signal 
abnormal-conditions demodulator circuit which can avoid the influence of the execution start 
timing on a PWM signal output control. 

[0045]Even if it is a large signal of a dynamic range peculiar to an audio signal by combining the 
PWM signal abnormal-conditions demodulator circuit of this invention with a sound signal 
processor, speech signal processing can be carried out to real time. 
[0046] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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£ 0 ##SKJ:*Uf, S I (BPS, I X (t) I) #A 
*<fcDHtU^>"*TtfS^#fffaftfc»£, s i 
tf+fttc/h* fcHtftoTt, Y (t + l) tfigSftfJ 
10 ST'$iiJ£U A/DS8B©A^U>->^Tgi$3;T'hl$ 

[0 0 3 2] Ml?® 1 ^MoTlKW^tSo ±Si<DC 

>y h >y hsaasnfcx-f ^/i/f-^tt, ansiftsi 
■cfcavc i fc^tc&iwaafflKisetu w*tf, /-r 
xras^-r/i/^y >mmm% filter mmi?- 

ZMJE^mibtiZo ttMiJf-*-* Miami, HflEr 
20 -fVtf-y h*a»fcl 0£«y hf-^KJIiEU lEOft 

tePWMSgHWKAJiu ^n^'nfi^pp, pn^l 
TiUy7-r§ 0 n^t, titaasijffluaagRT'fivG ioie 

»*VGOi:LTtii77-rSCi:(c < i:-DT, A71<f^S I 

[0033] ±ia-ji©«ia<o%^T*. a/d^ 
«ftf^*'6ji&s»)PWMfi^ffl/i»ff$-eofflati, m 

30 PU 2<D*J^-mQ&frM ! m7a>f7LI,Z&oX%\m 
^T±Kra«<OSfta^iS?y(c^T-r57ji^i:L/-cii& 

©T txA^S ft 5 <k ^ ftfflj^(c«^ffl ? S ft A> o /Co 
*Cfy , ny*7At, PWM^#m^«lf^*»J»-r*^ 

«aa7 , ny7i,fcLTE}ii?$n. sfts^-YT-a- y 

40 h (y<7l, ^^-7 2) A^*-r-5fJDii»?'f 5> 
y-p, *-*07*o^AOj|fif*«l!IK6Stl*y3SfcL 

tfto, a^fi^saaftifo^^ftffl^cttsffl-rsc 

fcA^fcft-pfco 

[0 0 3 4] ^fc*f|^(OPWMfI^iaaiaiaIffi*S 

Pd^saatcffl^fc^i^n 4 fcffl^rittfE-f So i4(c 



9 

Co o 3 5] m4\c*^ism ! ?j'im.%mim i \cm 
cmm^^m^2 1 x>'n%£>n%, ^inumwm 
[oo3 6] m5(a)iat*%unmm%®mT>m 

/ctr'yf-S£02(2«fi^C0B#^fi^WL 1 frCbOlcmt 
t5»t, -mcOfrt, 1 fc£ftt3;glJI&©2 0© 

t; -y ^^/■fitgin/'cfigic § At/SJB t com*® 
B*%ktzm&*%z.2,ctx\ mnnoymiw&w 

[0 0 3 7] 0 5(b)tcli±E?IH©3ll&f0J7lSffl-t5 
[0 0 3 8] KjS^5aag|5SI5<DRttW^ya.y^«fiE 

0^0 6 {c^-r 0 

[0039] mm&iiwm-zftXTji/ZMtzfttzg 

Pit, 2-D<DXtt7 V- h>^v7 7 § 1 fc<kri6 2(c£ 
T^PeIHc, ^-^©AT^U-Z^ 7770^f 

6 4tCf5ilt3„ ffiT^'J >y-*/?777 6 4'\©r-?© 
!e»t(iffiiLT> ttiy^'J y?"A 7 77 6 4fr6f-*-* 
£® 0 /£' L , 0 4 t fn t ft i ffiTl OW-r- * MIEgpic ffi yi 

[0 0 4 0] ftts, COKjig«li(lft«, SB±(C^t 
<b ft tz X a - X -f -y ^ 6 6 £ ii U T ffi ffl # K & K> ft g|5 fr 
<E>flif)9P2tl, XD-X^'y^;W?T;?ttTl>3P^3:f£I 

So 

[0 0 4 1 ] 

fg^SA^lSfflfltc A^fS^©^*!*^ § J; •? Ji*i 

o . a / d g&gg© a*) r-f 2 ^fitfg&fti-r set© 



(6) ^¥9-4 4 18 5 
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So 

[ 0 0 4 2 ] 3: fc, 1 «r*J»OA^«^ U"WPJSM* 

LTA/DSSi^ff^iit^Rjtetso, saui^a 

10 £>So 

[004 3] Jfc, A/D£«ffi©fVS>*;WI5©lfc 
ttflfc, A7^«^eo^g*^^ktc*tJS-r5ffiT'feSA 

[004 4] Sft, A/DSIftWWi:. PWMflWttJl 
20 AtU fro, S%Si'-l'?-3.Z7htfMt5i'^ 

«, A/Da«iwaiojaa«^«i(iLfc»^K:fe^T 
*0at6cfc*'pjniapwMfli^«Bi«H0tt%a« 

[0 0 4 5] Sfc, *»WOPWMlt#SM«M@e« 
«p^O^ i- = >y <7 U y ~>"(D!£,^iW^T'&r> X t , U 7 

30 [00 4 6] 

[0E<DgUg&i™ 

[01] *^co-*J8W*?nf PWM«^P*liHI 
[0 2] *fmon&miClSl l f&> A/D^§gcOrV 

[0 3] *«W<OlllifflfcfeftS, A/D««8g<D^a 
5Tft6S5H, A^Hi|fcfcb7j«|coti(fS, SD'T-^^IEas 
01f7Fi/7h«^tS 0 

40 [04] *8W©PWMfg^gH*H@8g0£ffll>fcI§ 

jgg^Sftaga©7a -y ^ 0 O 

[0 5] ISiia»fflak:ffiffl1-5iS«»«fe«J:Cf»JBS 
JS73ffi©IKW0o 
[06] 0 4tC^t-ISiiS«Saag)5©5!ia7'n y^0 o 

l ■mm&a1%.$l7y?. 2-MPU (Micro Process! 
ng Unit) , 3-li(iftBISS7^a^5SlH, S I - 
A^Tta^, A I-flHHSBj«Si7>'7'l<0ffi/ l j 
fl^, VC I • •titiS5iaS7>7 B l©ii<i)SSJSfl 
50 ^ P P-iEffi#PWMUi73fI^ PN ■■ft^tiPWM 
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